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ALKUSANAT
Suomen ympäristökeskus (SYKE) on toiminut ympäristöalan kansallisena vertailulaboratoriona
vuodesta 2001 lähtien. Toiminta perustuu ympäristöministeriön määräykseen, mikä on annettu
ympäristönsuojelulain (86/2000) nojalla. Vertailulaboratorion tarjoamista palveluista yksi
tärkeimmistä on pätevyyskokeiden ja muiden vertailumittausten järjestäminen. SYKEn laboratoriot
on FINAS-akkreditointipalvelun akkreditoima testauslaboratorio T003 ja kalibrointilaboratorio
K054 (SFS-EN ISO/IEC 17025) sekä vertailumittausten järjestäjä Proftest SYKE PT01
(SFS-EN ISO/IEC 17043, www.? nas.? ).
Tämä pätevyyskoe on toteutettu SYKEn vertailulaboratorion pätevyysalueella ja se antaa tietoa
osallistujien pätevyyden lisäksi tulosten vertailukelpoisuudesta myös yleisemmällä tasolla.
Pätevyyskokeen onnistumisen edellytys on järjestäjän ja osallistujien välinen luottamuksellinen
yhteistyö.
Parhaat kiitokset yhteistyöstä kaikille osallistujille!
PREFACE
Finnish Environment Institute (SYKE) is appointed National Reference Laboratory in the
environmental sector by the Ministry of the Environment according to section 24 of the Environment
Protection Act (86/2000) since 2001. The duties of the reference laboratory service include
providing pro? ciency tests and other interlaboratory comparisons for analytical laboratories and
other producers of environmental information. SYKE laboratories has been accredited by the
Finnish Accreditation service as the testing laboratory T003 and the calibration laboratory K054
(EN ISO/IEC 17025) and as the pro? ciency testing provider Proftest SYKE PT01
(EN ISO/IEC 17043, www.? nas.? ).
This pro? ciency test has been carried out under the scope of the SYKE reference laboratory and it
provides information about performance of the participants as well as comparability of the results
at a more general level. The success of the pro? ciency test requires con? dential co-operation
between the provider and participants.
Thank you for your co-operation!
Helsingissä 30 tammikuuta 2013 / Helsinki 30 January 2013
Laboratorionjohtaja / Chief of Laboratory
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1  INTRODUCTION
Proftest SYKE carried out the pro? ciency test for the analysis of the gross and the net calori? c value
as well as for content of ash, carbon, hydrogen, nitrogen, sulphur, analytical moisture content and
volatile matter in fuels in September - October 2012. The samples were prepared from peat (B1),
wood pellet (B2) and coal (K1). Additionally, the participants were asked to estimate/calculate the
emission factor for both samples.
The pro? ciency test was carried out in accordance with the international guidelines
ISO/IEC 17043 [1], ISO 13528 [2] and IUPAC Technical report [3]. The Proftest SYKE has been
accredited by the Finnish Accreditation Service as a pro? ciency testing provider (PT01,
ISO/IEC 17043, www.? nas.? ). Proftest SYKE is the accredited pro? ciency test provider on the
? eld of the present test.
2 ORGANIZING THE PROFICIENCY TEST
2.1 Responsibilities
Organizing laboratory:
Proftest SYKE, Finnish Environment Institute (SYKE), Laboratory Centre
Hakuninmaantie 6, 00430 Helsinki
tel. +358 20 610 123, fax +358 9 448 320
Subcontractors:
The peat, wood pellet and coal samples were homogenized and divided into subsamples at the
laboratory of Water Protection Association of the Kokemäenjoki River in Tampere (Finland,
accredited testing laboratory T064 by the Finnish Accreditation Service, www.? nas.? ).
The samples were tested at the laboratory of Ramboll Finland Oy, Ramboll Analytics in Vantaa
(Finland, the accredited testing laboratory T039 by the Finnish Accreditation Service,
www.? nas.? ).
The responsibilities in organizing the pro? ciency test were as follows:
Mirja Leivuori, coordinator
Katarina Björklöf, substitute of coordinator
Keijo Tervonen, technical assistance
Sari Lanteri, technical assistance
Markku Ilmakunnas, technical assistance and layout of the report.
The co-operation partner and the analytical expert was:
Minna Rantanen, Ramboll Finland Oy, Ramboll Analytics (Vantaa)
2.2 Participants
In this pro? ciency test (PT) in total 38 laboratories participated, from which 13 were from Finland
and 25 from other countries (Appendix 1). The sample testing laboratory has the code 13 in the
result tables.
7
2.3 Samples and delivery
The peat sample B1 was provided by Enas Oy in Jyväskylä (Finland) and the coal sample K1 was
provided by Helsinki Energia (Finland). The wood pellet sample was produced by Vapo Group
(Turenki, Finland). The preparation of the samples is presented more detailed in Appendix 2.
The sample B1 was the peat sample from the Finnish marshland. The material was air dried and
grounded by the mill with 500 µm sieve before homogenization and sample dividing.
The wood pellet sample B2 was naked softwood (spruce and pine) sawdust and molding shavings.
The material was ? rst crushed with the cutting mill and then grounded by the mill with 1000 µm
sieve before homogenization and sample dividing.
The coal sample (K1) was prepared from a Russian steam coal. The material was air dried and
grounded to particle size < 212 µm before homogenization and sample dividing.
The samples were delivered 11 September 2012. They were requested to be analyzed and reported
before 8 October 2012.
The samples and the requested measurements were as follows:
In the covering letter sent with the samples it was noted that the moisture content of the analysis
(Mad) had to be measured as the ? rst measurement after storing samples closed for one day in the
participant's laboratory. The samples were asked to be homogenated before measurements and to
be stored in a dry place at room temperature. Additionally, the moisture content of the analysis
was guided to measure on every measuring day. This was important as it eliminates the in? uence
of humidity on the measurements. Also the participants were asked to report the relative humidity
(%) of the measuring room as an average of the measuring dates.
Additionally, the participants had the possibility to estimate or calculate the emission factor (as
received, EFar) for all test samples. For this estimation/calculation the organizer of this pro? ciency
test reported in the covering letter of the samples the total moisture contents as received (Mar) for
peat sample B1 45.5 %, for wood pellet sample B2 7.8 % and for coal sample K1 10.3 %.
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2.4 Homogeneity studies
Homogeneity of the samples B1, B2 and K1 was tested by analyzing the gross calori? c value and
ash content as replicate determinations from ten subsamples (Appendix 3). Moreover volatile
matter was tested from six subsamples as replicate measurements, and additionally the content
of carbon, nitrogen and hydrogen two to six subsamples were measured. According to the all
homogeneity test results the both samples B1, B2 and K1 were considered homogenous.
Particle size distribution was also tested from one sub sample of peat (B1) and coal (K1). For
the peat sample material the requirement of particle size given in the international standards was
ful? lled, but not in the case of coal (Appendix 3). However, based on the result of this PT this
seems not to be in? uenced the performance of the participants in the coal sample.
2.5 Feedback from the pro? ciency test
Appendix 4 contains the comments sent by the participants. The comments were mainly relating to
the data input protocols in the laboratories. The provider gives some comments to the participants
considering mainly the reporting of the results in Appendix 4. It's recommended that different post-
analytical errors should be reported to the provider after the preliminary results. The provider strongly
recommended that the participants should be more carefully to report the measurement uncertainty correctly
and be more carefully with the data reporting.
2.6 Processing of the data
2.6.1 Pretesting of the data
Before the statistical treatment, the data was tested according to the Kolmogorov-Smirnov
normality test and the outliers were rejected according to the Hampel test for calculation of the
mean value (H in the results sheets). Also before the robust calculation some outliers were rejected
in case that the results deviated from the robust mean more than 50 % or in case that the result was
reported erroneously (e.g. wrong unit), large deviation between the parallel results or anomalous
value in the measured element value used in the calculation. The replicate results were tested using
the Cochran-test (C in the result sheets). If the result was reported < DL (detection limit), it has not
been included in calculation of the results (H in the results sheets).
2.6.2 Assigned values and uncertainties
The robust mean was basically used as the assigned value for measurement of the samples B1, B2
and K1 (Appendix 5). The robust mean is not a metrological traceable assigned value. Because it
was not possible to have a metrological traceable assigned value, the consensus mean was the best
available value to use for the assigned values. The reliability of the assigned value was statistically
tested according to the IUPAC Technical report [3]. In calculation of the robust mean outliers
are not normally rejected, but they are iterated before the ? nal calculation of the robust mean.
However, in this pro? ciency test some extreme results (at most 1-3 results per analyte) had to be
rejected because of rather strict requirements for reproducibility given in the standards for analysis
described in the covering letter of the samples. In estimation of the assigned value of gross and
net calori? c value, the base for extreme value was large deviation between the parallel results or
anomalous value in the measured element value used in the calculation. Also the mean value (after
using the Hampel outlier test) and the median value of the data were calculated, which were quite
near with the assigned values (Table 1). Also the results of homogeneity testing of the samples
were used as background information in estimation of the assigned values. In some cases, the
calculated assigned values were compared with the results obtained in the kernel density plots [3].
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When using the robust mean of the participant results as the assigned value, the uncertainties of
the assigned values for calori? c values varied from 0.15 % to 0.60 %. For the other measurements
the uncertainty varied from 0.55 % to 5.1 % (Appendix 5).
The participants also calculated emission factors (EF) according to the given total moisture
contents as received (Mar) for the samples and the results were evaluated as well. In the pro? ciency
test very few emission factors were reported. Additionally, in the evaluation of results noticed
that at least laboratories 12 (B2), 34 (B1, B2, K1) and 35 (B2, K1) did not calculate the emission
factor as requested. In the calculating of assigned value these laboratories had to reject. Due to
this, the total number of the satisfactory results (5) was too low for the performance evaluation
of emission factor in the peat (B1) sample. The performance evaluation of emission factor in the
wood pellet (B2) sample was not done as it is CO2 neutral fuel. However, the mean value of results
was reported as the assigned value for EF in the peat and wood pellet samples.
After reporting the preliminary results in October 2012 only the assigned value of hydrogen for the
coal sample (K1) had been changed from 4.83 w% to 4.81 w%. This was due to the erroneously
reported results by one participant, which was reported after the reporting the preliminary results
(Appendix 4). This assigned value change had no in? uence to the total number of satisfactory
hydrogen results in the coal sample (K1).
2.6.3 Standard deviation for pro? ciency assessment and z score
For the total standard deviation for this pro? ciency assessment used in the calculation of the z score
the target value for reproducibility recommended in the international standards for measurement
of calori? c values and other determinants was used [4, 5, 6, 7, 8, 9, 10, 11].
The reproducibility recommended in the standards was mainly ful? lled for the gross calori? c
values (± 300 J g-1). For the net calori? c value the reproducibility was ± 375 J g-1, for the sample
B1, ± 338 J g-1 for the sample B 2 and ± 360 Jg-1 for the sample K1. The higher reproducibility
for the net calori? c values was allowed due to the variability of the results and the missing of
clear reproducibility information for the net caloric value in the standard methods [e.g. 5, 12,
13]. There are more uncertainty sources in calculation of net calori? c value than in calculation
of gross calori? c value. On the ? nal results of net calori? c value uncertainty and errors of other
measurements (i.e. moisture, S, N, H and ash) can affect. For some other measured parameters
(i.e. C, H, N, S and ash) the total standard deviation for pro? ciency assessment had to be increased
from the reproducibility presented in the standard methods.
The results of analysis moisture (Mad) have not been evaluated, but the assigned values are
presented. The variability in the results was in the same range than in the previous test in PT SYKE
4/2011 [14]. If the participant likes to estimate the own results by the z scoring, it is possible by
using 10 % as the total standard deviation for pro? ciency assessment. The formula is available
from the document guide for participating laboratories in SYKE pro? ciency testing schemes
in the Proftest website www.environment.? /syke/proftest (http://www.ymparisto.? /download.
asp?contentid=103470&lan=en).
The performance evaluation was carried out by using z scores (Appendix 6). The performance
evaluation of participants using calculated z scores are presented in Appendix 7.
The reliability of the assigned value was tested according to the criterion:
 u/sp?? 0.3, where
u  is the standard uncertainty of the assigned value
(the expanded uncertainty of the assigned value (U) divided by 2) and
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sp the standard deviation for pro? ciency assessment
(total standard deviation divided by 2).
In the testing of the reliability of the assigned value the criterion was not met in every case,




In the above cases the standard deviation of the reported results were high and the number of
results for the calculation of the assigned value remains too low for the reliable performance
evaluation (Table 1).
The reliability of the target value for the total deviation and the reliability of the corresponding
z score were estimated by comparing the deviation for pro? ciency assessment (sp) with the robust
standard deviation of the reported results (srob). The criterion srob < 1.2* sp was ful? lled fairly
and the evaluation of performance is reliable for this pro? ciency test.
After reporting the preliminary results in October 2012 no corrections had been done to the
standard deviations for the pro? ciency assessment.
3  RESULTS AND CONCLUSIONS
3.1 Results
The summary of the results is presented in Table1. Explanations to terms used in the result tables
are presented in Appendix 6. The results and the performance of each laboratory are presented
in Appendix 7. The results of participants and their uncertainties are presented graphically in
Appendix 8. The summary of z scores is shown in Appendix 9. The results grouped according
to the methods are presented in Appendix 10.3. The measurement uncertainties reported by the
laboratories grouped according to the evaluation procedure is reported in Appendix 11.
The robust standard deviation of results was lower than 2 % for 50 % of the results and it was
lower than 6 % for 87 % of the results (Table 1). For moisture (Mad) in the sample K1 the robust
standard deviation was 6.2 %. For the sample B2 the low concentration of ash, nitrogen (N) and
sulphur (S) caused higher than 18 % robust standard deviations. The standard deviations of the
results in this pro? ciency test were nearly in the same range than in the previous respective PT
SYKE 4/2011 [14], where the deviations varied from 0.9 % to 9.1 %.
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Table 1. Summary of the result in the pro? ciency test 6/2012.
Ass. Val.- the assigned value, Mean- the mean value, Mean rob- robust mean, Md - the median value, SD %-the
standard deviation as percent, SD rob -  the robust standard deviation, SD rob % - the robust standard deviation as
percents, Num of Labs - the number of participants, 2*Targ. SD% - the total standard deviation for pro? ciency
assessment at 95 % con? dence level (2*sp), Accepted z-val% - the satisfactory z scores: the results (%), where ? z ? 2.
In this pro? ciency test the participants were requested to report the replicate results for all
measurements. The results of the replicate determinations based on the ANOVA statistical
handling are presented in Table 2. The international standards or technical speci? cations relating
to measurements in fuels recommend the targets for the repeatability.
In particular, in measurement of the calori? c values, the requirement for the repeatability is ±
120 J/g. In this pro? ciency test the requirements for the repeatability in measurement of the gross
calori? c value were 0.54 % for the sample B1, 0.60 % for the sample B2 and 0.42 % for the sample
K1 and in measurement of the net calori? c value 0.58 %, 0.64 % and 0.43 %, respectively. In each
case, the obtained repeatability in measurement of the gross calori? c value and the net calori? c
value was lower than the repeatability requirement (Table 2, the column sw %). The repeatability
was mainly acceptable for carbon C in the elemental measurements and for volatile matter (Table
2, the column sw %).
The estimation of the robustness of the methods could be done by the ratio sb/sw. The ratio sb/sw
should not be exceeded 3 for robust methods. However, in Table 2 could concluded that in many
cases the robustness exceed the value 3. For the gross calori? c value, the ratio sb/sw, was 3 % (the
sample B1), 3.6 % (the sample B2) and 2.1 % (the sample K1), for the net calori? c values 4.9 %,
5.3 % and 2.4 %, respectively. For the net calori? c values for the peat and coal samples the ratio
sb/sw was in the same range than in the previous PT SYKE 4/2011 [14].
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Table 2. Summary of repeatability on the basis of duplicate determinations (ANOVA statistics).
3.2 Analytical methods
3.2.1 Gross and net calori? c value
The analytical methods based on different standard methods were used for the measurements in
the pro? ciency test. The used analytical methods of the participants are shown in more detail in
Appendix 10.1.
Mostly (89 %), the standard methods were used for measurement of calori? c value (EN 14918
[4], ISO 1928 [5], DIN 51900 [6], ASTM D 5865-07 [13]). A few laboratories were used some
national standards (e.g. lab 27, 30, 32, 38). The participants used mainly the sample amount 0.5–
1.3 g for measurement of the calori? c value. Generally, the analyses were carried out from air
dried samples or without any drying (Appendix 10.1). The measurements of calori? c value were
mainly done by IKA, LECO and PARR equipments (Appendix 10).
In the calculation of gross calori? c value (q-V,gr,d) various correction methods were used. Basically,
fuse wire, ignition, acid, moisture, nitrogen and sulphur corrections were used. However, the
participants used several combinations of them (Appendix 10.1). In the calculation of net calori? c
value (q-p,net,d) different combinations of correction factors were used as well. Mainly, the
calculated/? xed hydrogen content was used for corrections. In some cases the measured hydrogen
content with or without nitrogen and oxygen corrections was used.
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3.2.2 Measurement of carbon, hydrogen, nitrogen, sulphur, moisture, ash and volatile matter
In the pro? ciency test several standard methods or technical speci? cations were used mainly for
measurement of different parameters as follows:
?? C, H and N: ISO 29541 [7], ASTM D 5373 [8], EN 15104 [13]
?? S: EN 15289 [9], ASTM D 4239 [15], ISO 334 [16]
?? Analytical moisture content: EN 14774-3 [17], ISO 589 [18], DIN 51718 [19], ASTM D
5142 [20]
?? Ash content: ISO 1171 [10], ASTM D 5142 [20], EN 14775 [21], DIN 51719 [11]
?? Volatile matter: EN 15148 [22], ISO 562 [23]
However, in some cases other international standards or national standards were used. For
example, sulphur was measured using standards: ASTM D 5373-08&ASTM D 5291-02 (lab
17), ISO 351 (lab 21) or by national standards (e.g. lab 7, 26). For moisture measurements were
used also standard: ASTM D 3173 (lab 28), ISO 11722 (lab 9) or ASTM D 7582 (lab 37). Also
national standards were used for moisture measurement (e.g. lab 7, 8, 21, 30). Moisture content
was determined mainly in air gravimetrically by heating at the temperature 105-150 oC. Moisture
content was measured also using TGA for samples B2 and K1 at the temperatures 107-107 oC. N2
atmosphere was mainly use for determining moisture content for coal samples (Appendix 10.1).
In measuring of carbon, hydrogen and nitrogen other international standards e.g. ASTM D
5373-08& ASTM D 5291-02 (lab 17) were used. Ash content was measured also using some
other standards, e.g. ASTM D 7582 (lab 37) or some national standards (e.g. lab 8, 26, 30). Ash
content was determined mainly gravimetrically by heating at the temperature 550 oC (Samples
B1, B2) or 815 oC (Sample K1). Ash content was measured also using TGA for samples B2 and
K1 at the temperatures 815 oC or 750 oC. Also some other temperatures were used for ash content
measurements (Appendix 10.1). Volatile matter was measured additionally by using standards
ASTM D 7582 (lab 37) and by various internal methods (lab 7, 8, 30).
3.3 Analytical methods and status to the results
The difference between the average concentrations of elements measured by the different standard
methods was tested using the t-test. The results of the t-test are shown in Appendix 10.2. In
Appendix 10.3 is presented the results of participated laboratories grouped based on used different
standard methods.
3.3.1  Ash, moisture, volatile matter and elemental measurements
In measurement of the ash content different methods have not clearly affected the results (Appendix
10.3), thus no statistically signi? cant difference between the results was noticed.
The analysis moisture (Mad) was measured using different standard methods (Appendices 10.1 and
10.3). The statistically signi? cant difference was found between the standards methods EN 14774
or ISO 589 and the other methods. The other methods used were e. g. ASTM D 3173, ISO 11722
and different internal methods. On reason behind the difference could be that N2 atmosphere was
mainly used for determining moisture content for the coal samples and air atmosphere for the peat
and wood pellet samples.
The analysis of volatile matter (Vdb) was measured using different standard methods, however no
statistically difference between results was noticed.
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In measurement of carbon, nitrogen, hydrogen and sulphur different standard methods were
used (Appendices 10.1 and 10.3). For tested measurements no statistically signi? cant difference
between the results was noticed.
3.3.2 Gross and net calori? c value
For the results of the gross calori? c values for the samples B1, B2 and K1 (Appendices 10.1 and
10.3) no clear difference between the net and gross calori? c values obtained using the different
standard methods and no statistically signi? cant difference between the results were found.
There are several factors, which have to be taken into account measurement of calori? c value:
?? Sample should be mixed well before analyses are carried out.
?? Analytical moisture and calori? c value should be measured at a same time. Analytical
moisture has a great effect for calculation the gross calori? c value as a dry weight basis.
The porous fuel material adsorbs moisture very easily and the changes in the moisture
content of the laboratory air can cause inaccuracies to the calori? c value reported as a dry
weight basis.
?? Stability of the calorimeter has to been checked before sample measurements with the
certi? ed benzoic acid.
3.4 Uncertainties of the results
Several approaches were used for estimating of measurement uncertainty (Appendix 11). The
approach based on the IQO data from the synthetic sample (Meth 2), the existing IQC with the
results from the pro? ciency test (Meth 3) and the validation data were the most common.
From 3 to 19 laboratories reported the expanded measurement uncertainties with their results
(Table 3, Appendix 11). The estimated uncertainties varied greatly for all the tested measurements.
Particularly, very low uncertainties can be considered as questionable. It is evident, that some
uncertainties have been wrongly reported for the calori? c values, not as relative values as the
provider of this pro? ciency test had requested (Table 3, Appendix 11). In many other cases, the
reported measurement uncertainties did not meet the requirements presented in the standard
methods for the repeatability of the method [5, 6]. On the other hand, almost for each measurement
also extremely high measurement uncertainties have been reported (Appendix 11).
Generally, the approach for estimating measurement uncertainty has not made a de? nite impact
on the uncertainty estimates. Thus, harmonization in the estimating of uncertainties should be
continued. One possibility to harmonization of measurement uncertainty is to use a new software
tool – Mukit (measurement uncertainty kit), which based on the Nordtest method [24]. This free
software is available in the webpage of the calibration laboratory (ENVICAL) of SYKE: www.
environment.? /syke/envical.
Table 3. The reported range of measurement uncertainties in the PT 6/2012.






Ash 0.06-10 0.002-33 0.04-6
C 0.31-10 0.3-10 0.16-10
H 0.1-16 0.09-5.2 0.06-11.8
N 0.006-12.5 - 0.006-38
Q-p,net,d 0.8-461(unit error) 0.09-409 (unit error) 0.5-615 (unit error)
Q-V,gr,d 0.5-488 (unit error) 0.08-422 (unit error) 0.4-783 (unit error)
S 0.004-24.9 - 0.006-15
Vdb 1.6-5 0.02-5 0.05-7
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3.5 Estimation of emission factor
Additionally, the laboratories were asked to estimate the emission factors for the samples
distributed in the pro? ciency test by taking into account their own net calori? c values and the total
moisture values as received, which was informed in the covering letter of the samples. Very few
laboratories reported the emission factor in this pro? ciency test (Table 1, Appendix 7). Emission
factor estimation was performed also for the wood pellet sample, thus it is classi? ed to be CO2
neutral fuel. However, the estimated emission factor is possible to verify between the literature
value for the wood pellet.
In the evaluation of the results noticed that at least laboratories 12 (sample B2), 34 (samples
B1, B2, K1) and 35 (samples B2, K1) were not calculate the emission factor as requested by the
provider. In the calculating of assigned value these laboratories had to reject. Due to this, the total
number of the satisfactory results (5) was too low for the performance evaluation of emission
factor in the peat (B1). The performance evaluation of emission factor in the wood pellet (B2)
sample was not done as it is CO2 neutral fuel. The performance evaluation was possible only for
the coal sample (K1). The performance evaluation of laboratories 34 and 35 for emission factor
in coal sample K1 is only indicative, due to the possible calculation error (not based on the total
moisture as received). Due to this the reliability of the performance evaluation of EF for the coal
sample (K1) was weakened as a whole.
The participants were asked to calculate EF-values using the equation presented in the EC directive
2007/589/EC [24]. Mainly the participants informed that the calculation of EF-value was based
on the EC directive 2007/589/EC (Appendix 10.1). Some national guides of the equation for the
calculation of EF-value are available (e.g. in Finland). In Finland the Energy Market Authority has
made a guideline for the calculation of emission factor for fossile fuels
(http://www.energiamarkkinavirasto.? /? les/Paastokerroin11112008.pdf). This is presented in the
Appendix 10.1. One aim has been to harmonized equation used for the calculation of EF values
within the Finnish accredited laboratories.
The emission factors are used in the European emission trading of the energy. This pro? ciency test
showed again that a there is still inhomogeneity in the calculation of EF-values within the different
EU countries. This conclusion is similar as the previous pro? ciency test SYKE 4/2011 [14].
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4 EVALUATION OF PERFORMANCE
The total number of laboratories participating in this PT was 38. The evaluation of the participants
was based on z scores, which were calculated using the estimated target values for the total
deviation. The z scores were interpreted as follows:
Criteria Performance
z 2 Satisfactory
2 < z < 3 Questionable
z 3 Unsatisfactory
In total, 93 % from the results were satisfactory when the deviations of 1–30 % from the assigned
values were accepted. About 76 % of the participants used the accredited methods and 93 % of
their results were satisfactory. SYKE arranged a similar pro? ciency test in 2011 and then 85 % of
the results were satisfactory [14].
The calculated z scores are presented with the results of each participant in Appendix 7 and the
summary of z scores is presented in Appendix 9. The summary of the performance evaluation is
shown in Table 4.
The satisfactory results varied between 88 % and 97 % for the tested sample types (Table 4).
The criteria for performance had been mainly set according to the target value for reproducibility
recommended in international standards or technical speci? cations for measurement of the calori? c
values and other determinants. The reproducibility required in the standards was ful? lled for the
gross calori? c values. For the net calori? c value was used increased reproducibility from the value
for the gross caloric value. There was no criterion for reproducibility for the net calori? c value in
standards methods. For some other measured parameters (i.e. C, H, N, S and ash) total standard
deviation for pro? ciency assessment had to be increased from the reproducibility required in the
standards (Table 1).







Peat, B1 94 1.4-15 High uncertainty in the assigned value
for H and N.
Wood pellet, B2 88 1.4-30 High uncertainty in the assigned value
for N.
Coal, K1 97 1-15 Weakened performance evaluation for
EF due to the calculation errors of two
laboratory (results had not been reported
based on the total moisture as
received).
The assigned value of hydrogen in the
coal sample had been changed after the
reporting of the preliminary results from
4.83 w% to 4.81 w%. This had no




In the previous PT SYKE 4/2011 there was totally satisfactory results of the peat sample (B1)
 85 % [14], thus the performance in this PT was better (94 %, Table 4). In the measurement of ash,
carbon, nitrogen and sulphur 100 % of the results were satisfactory (Table 1). In the measurement
of gross and net calori? c values 86 % and 82 % of results, respectively, were satisfactory when
accepting the deviations 1.4 % and 1.8 % from the assigned values. In this pro? ciency test the
number of satisfactory results of the gross and net calori? c values for the peat sample was in the
same range than in the previous PT SYKE 4/2011 (83 % and 90 % respectively) [14]. In this PT
the estimation of EF was not possible due to the low number of results. Also the results of analysis
moisture (Mad) have not been evaluated, but the assigned values are presented (Table 1).
Wood pellet
Wood pellet was the ? rst time tested in the Proftest SYKE pro? ciency test for calori? c value in
fuels. The satisfactory results varied between 80 % (gross calori? c value) and 100 % (Vdb) for the
wood pellet sample (Table 1). The concentration of nitrogen and sulphur in the wood pellet sample
(B2) was very low causing high variability between the results of the participants (Table 1).
Due that the performance evaluation was no possible to perform. In the measurement of gross and
net calori? c values 88 % and 80 % of results, respectively, were satisfactory when accepting the
deviations 1.4 % and 1.8 % from the assigned values (Table 1). In this PT the estimation of EF
was not done as it is CO2 neutral fuel. Also the results of analysis moisture (Mad) have not been
evaluated, but the assigned values are presented (Table 1).
Coal
In the previous PT SYKE 4/2011 there was totally satisfactory results of the peat sample (B1)
84 % [14], thus the performance in this PT was better (97 %, Table 4).
In the measurement of gross calori? c value, sulphur and volatile matter 100 % of the results were
satisfactory (Table 1). In the measurement of gross and net calori? c values 96 % and 100 % of
results were satisfactory, when accepting the deviations 1 and 1.3 % from the assigned values. In
this pro? ciency test the number of satisfactory result of the gross and net calori? c values were
almost in the same range than in the previous PT SYKE 4/2011 (87 % and 96 % respectively) [14].
The reliability of the performance evaluation of EF for the coal sample (K1) was weak due to the
errors in the calculation of the emission factor (EF). The results of analysis moisture (Mad) have
not been evaluated, but the assigned values are presented (Table 1).
This pro? ciency test showed again that in the post-analytical procedure for calculation of EF-
values is not available the common procedure in the measuring laboratories. Thus, it is still needed
harmonized equation for the calculation of EF-values within the EU countries. Also it was noticed
that there is still need of harmonization of the estimation of the measurement uncertainties.
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5  SUMMARY
Proftest SYKE carried out the pro? ciency test for the analysis of the gross and the net calori? c
value as well as for content of ash, carbon, hydrogen, nitrogen, sulphur, analytical moisture content
and volatile matter in fuels in September - October 2012. One peat sample, one wood pellet and
one coal sample were delivered to the laboratories for the analysis of each measurement. In total,
38 laboratories participated in the pro? ciency test. Additionally, the participants were asked to
estimate/calculate the emission factor for all samples.
The robust means of the reported results by the participants were used as the assigned values
for measurements. The uncertainties of the calculated assigned values were less than 0.60 % for
calori? c values and at maximum 5.1 % for the other measurements.
The evaluation of performance was based on the z score which was calculated using the standard
deviation for pro? ciency assessment at 95 % con? dence level. The evaluation of performance was
not done for the measurement of Mad in the all samples, N and S in the wood pellet sample and
EF in the peat and wood pellet samples. In total, 93 % of the participating laboratories reported the
satisfactory results when the deviations of 1–30 % from the assigned values were accepted. About
76 % of the participants used the accredited methods and 93 % of their results were satisfactory.
In measurement of the gross calori? c value from the peat sample 86 %, from the wood pellet
sample 88 % and from the coal sample 96 % of the results were satisfactory. In measurement of
the net calori? c value from the peat sample 82 %, from the wood pellet 80 % and from the coal
sample 100 % of the results were satisfactory. In general the results were in the same range as in
the previous Proftest SYKE test in 2011 [14]. The reliability of the performance evaluation of EF
for the coal sample (K1) was weak due to the errors in the calculation of the emission factor (EF).
Also the pro? ciency test showed that the common procedure for calculation of EF-values is
not available at this moment in the measuring laboratories. The emission factors are used in the
European emission trading of the energy. Thus it is again concluded, that there is still need of
harmonized equation for the calculation of EF-values within the measuring laboratories in the EU
countries. There is also need of harmonization of the estimation of the measurement uncertainties.
6  YHTEENVETO
Proftest SYKE järjesti syys-lokakuussa 2012 pätevyyskokeen kalorimetrisen ja tehollisen
lämpöarvon sekä tuhkan, vedyn, typen, rikin, kosteuden ja haihtuvien yhdisteiden määrittämiseksi
turpeesta, puupelletistä ja kivihiilestä. Lisäksi osallistujilla oli mahdollisuus laskea päästökerroin
molemmille testinäytteille.
Pätevyyskokeeseen osallistui yhteensä 38 laboratoriota. Laboratorioiden pätevyyden arviointi
tehtiin z-arvon avulla ja sen laskemisessa käytetyn kokonaishajonnan tavoitearvot olivat mää-
rityksestä riippuen välillä 1–30 %. Mittaussuureen vertailuarvona käytettiin osallistujien ilmoit-
tamien tulosten robustia keskiarvoa. Tavoitearvon epävarmuus oli lämpöarvon määrityksissä
alhaisempi kuin 0.60 % ja muiden määritysten osalta korkeintaan 5.1 %. Tulosten arviointia ei
tehty testinäytteiden kosteuspitoisuuden määritykselle, typen ja rikin määritykselle puupelletistä
eikä päästökertoimen laskennalle turpeesta ja puupelletistä. Arviointi on jonkin verran epävarma
hiilen päästökertoimelle, koska kaikki laboratoriot eivät olleet laskeneet arvoa tulokosteutta kohti.
Koko tulosaineistossa hyväksyttäviä tuloksia oli 93 %, kun vertailuarvosta sallittiin 1–30 %
poikkeama. Noin 76 % osallistujista käytti akkreditoituja määritysmenetelmiä ja näistä tuloksista
oli hyväksyttäviä 93 %. Kalorimetrisen lämpöarvon tuloksista oli hyväksyttäviä 86 % (turve),
19
88 % (puupelletti) ja 96 % (kivihiili). Tehollisen lämpöarvon tuloksille vastaavat hyväksyttävien
tulosten osuudet olivat 82 % (turve), 80 % (puupelletti) ja 100 % (kivihiili).
Päästökertoimen selvää laskentakaavaa ei ole kuvattuna direktiivissä 2007/589/EC [25]. Yhtenäinen
ohjeistus päästökertoimen laskennalle eri EU-maissa puuttuu, mistä johtuen laskentatapa vaihtelee.
Tämä on havaittavissa pätevyyskokeen virheellisissä päästökertoimien tuloksissa. Esimerkiksi
Suomessa on tehty kansallinen ohjeistus kiinteiden fossiilisten polttoaineiden päästökertoimen
laskentaan. Päästökerrointa käytetään Euroopan laajuisessa energian päästökaupassa. Täten
yhtenäisen, dokumentoidun, laskentakaavan käyttöönotto EU-laajuisesti on erityisen tärkeä.
Lisäksi tuloksista havaittiin, että määritysten kokonaisepävarmuuden arviointimenettelyä tulisi
yhtenäistää.
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PARTICIPANTS
Belgium Inspectorate Ghent Belgium, Ghent
Bosnia-Herzegovina EFT Mine and termlplant Stanari, Stanari
Croatia Cetralni kemijsko- tehnoloski laboratorij, Zagreb
Estonia Eesti Energia Ölitööstus AS Chemical laboratory, Auvere küla
Inspectorate Estonia AS, Viimsi vald
Tallinn University of Technologi, Virumaa College, Laboratory of fuels
Technology, Tallinn
France Eurofins Ascal Environnement, Forbach Cedex
SOCOR, Dechy
Finland ENAS Oy, Jyväskylä
Helsingin Energia, Helsinki





PVO-yhtiöt, Kristiinan voimalaitos, Kristiinankaupunki
Ramboll Finland Oy, Ramboll Analytics, Vantaa
Ruukki Metals Oy, Raahe
Teknologiakeskus KETEK Oy, Kokkola
Vaskiluodon Voima Oy, Seinäjoki
Vaskiluodon Voima Oy, Vaasa
Hungary ISD Dunaferr Ztr. Coal Chemistry Material Testing Department, Dunaújváros
Italy CTG, Bergamo
Lithuania AB ''Šiauliu energija'' chemical laboratory, Šiauliai
Co "Akmenés Cementas" Cement testing laboratory, Naujoji Akmene
Poland Institute for Chemical processing of Coal, Zabrze
Portugal Pegop-Energoa Eléctrica, Pego
Republic of Ireland Edenderry Power Operations Ltd, Edenberry
Romania Air Pollution Control Laboratory-INCD ECOIND, Bucharest
S.C. Prospectiuni S.A. Geological Analysis laboratory, Bucharest
Serbia Jugoinspekt Beograd, Laboratory for testing hard mineral fuels and mineral raw
material, Belgrade
Služba HAGIPS, Obrenovac
Slovakia Ekolab s.r.o., Košice
South Korea The Foundation of Agr. Tech. Commercialization and Transfer, Suwon-si
Spain Applus Norcontrol Slu, Madrid
LECEM-EP, Madrid
Sweden Hjortens Laboratorium AB, Östersund
SP Technical Research Institute of Sweden, Borås
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PREPARATION OF THE SAMPLES
Sample B1, peat
Sample B1 was prepared from peat taken from a Finnish marshal.
The peat was air-dried (35 ºC) and grounded in a mill with a 500 µm sieve at the laboratory of Enas
Oy. The dried and sieved sample was mixed by a mechanized sample mixer and distributed to sub-
samples of 50 g using a rotary sample divider equipped with a vibratory sample feeder at the labora-
tory of Water Protection Association of the Kokemäenjoki River. The particle size distribution of
peat was measured by the laboratory of Enas using laser diffraction (Malvern).
Sample B2, wood pellets
Sample B2 was prepared from naked softwood (spruce and pine) sawdust and molding shavings. The
wood pellets were first crushed with the cutting mill and then grounded by the mill with 1000 µm
sieve at the laboratory of Enas Oy. The sieved sample was mixed by a mechanized sample mixer and
distributed to subsamples of 50 g using a rotary sample divider equipped with a vibratory sample
feeder at the laboratory of Water Protection Association of the Kokemäenjoki River.
Sample K1, steam coal fuel
Sample K1 was a Russian steam coal. The coal was dried at room temperature and grounded to parti-
cle size < 212 µm at the Helsinki Energy. The dried and sieved sample was mixed by a mechanized
sample mixer and distributed into subsamples of 50 g using a rotary sample divider equipped with a
vibratory sample feeder at the laboratory the laboratory of Water Protection Association of the
Kokemäenjoki River. The particle size distribution of coal was measured by the Helsinki Energia,





Homogeneity was tested from duplicate measurements of calorific value and ash content in ten samples,
which were homogenised before sampling (Table 1). Additionally, volatile compounds and nitrogen from six
samples was tested. The analytical variation san and the sampling variation ssam was calculated using one-
way variance analysis. For this proficiency test, the analytical results were statistically handled according to
the IUPAC guidelines for the treatment of homogeneity testing data and the total standard deviation for pro-
ficiency assessment [4].
Table 1. Results from the homogeneity testing of the peat B1, pellet B2 and coal K1 samples.
Measurements Mean
value
sh% sp% sh sa sa/sh
Is





value, J/g 21996 0.69 0.7 152 37.6 0.25 yes 73 5323 5338 yes
Ash, w-% 7.2 2.8 3.0 0.2 0.093 0.46 yes 0.098 0.01 0.015 yes
Pellet (B2)
Gross calorific
value, J/g 20164 0.74 0.7 150 59.1 0.394 yes 3.07 9.44 7332 yes
Ash, w-% 0.34 15 15 0.05 0.03 0.65 no 0 0 0.002 yes
Coal (K1)
Gross calorific
value, J/g 28813 0.52 0.5 150 1010 0.73 yes 38.2 1458 15947 yes
Ash, w-% 13.6 1.1 1.25 0.15 0.072 0.48 yes 0.059 0.003 0.009 yes
where,
sp% standard deviation for proficiency assessment as percent, (total standard deviation divided by
2)
sh%, sh standard deviation for testing of homogeneity
sa analytical deviation, standard deviation of results in a sub sample
sbb between-sample deviation, standard deviation of results between sub samples
c = F1·sall2 + F2·sa2
where:
sall2 = (0.3·sp)2
F1 = 1.88 when the number of sub samples is 10, F2 = 1.01 when the number of sub samples is 10
Conclusion: In each case, the criteria were fulfilled except for ash in wood pellets, where measurements
were not repeatable. Thus, there seems to be some difficulties to measure so low ash concentration in pellet
samples in the homogeneity measurements. However, the results of the volatile matter in the wood pellet




To test the particle size of peat (B1) and coal (K1) samples tested using laser diffraction (Malvern).
In Figure 1 is showing the distribution of particle size for the samples B1 and K1. For peat sample B1 the
mean size of particles was 92 µm and 97 % of the particles were smaller than 550 µm. For coal sample K1
the mean size of particles was 52 µm and 97.5 % of the particles were smaller than 212 µm. For the peat
sample material the requirement of particle size given in the international standards was fulfilled, but not in
the case of coal [5, 6]. However, based on the result of this PT this seems not to be influenced to the
performance of the participants.
a) The particle size distribution of peat B1.
b) The particle size distribution of coal K1.
Figure 1. The particle size distribution of the fuel samples.
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FEEDBACK FROM THE PROFICIENCY TEST
Lab Comments to the samples / PT Action/Proftest
5 The laboratory asked more detail
information about the material of
the wood pellet sample (B2) for the
used of the literature values (i.e. N,
H, S) in the calculations of the
calorific values.
The provider delivered more information about
the wood pellet sample for all participants. This is
very important information, which will to be
given in the covering letter of the sample in future
proficiency test of calorific value in fuels.
21 The samples were delayed due the
national post delivery.
The new samples delivered to the participants.
However, later the participants received the first
samples as well.
Lab Comments to the results Action/Proftest
5 The laboratory asked guideline for
the recalculation of their z value.
The provider informed that the participant can re-
calculate z scores according to the guide for par-
ticipating laboratories in Proftest proficiency test-
ing schemes
(www.environment.fi/syke/proftest).
8 The laboratory asked the provider
to calculate their z values for the
results of analysis moisture (Mad)
as well.
The provider provided the requested z value.
The participant can re-calculate z scores accord-
ing to the guide for participating laboratories in
Proftest proficiency testing schemes
(www.environment.fi/syke/proftest).
14 The laboratory informed that their
results for the gross and net calo-
rific values of the peat sample (B1)
were reported erroneously.
The corrected values were for B1:
q-V,gr,d: 22083 and 22091 J/g
q-p,net,d: 20893 and 20900 J/g
The results were not corrected into the final data.
They were outliers in the statistical treatment, and
so they have not affected the performance evalua-
tion.
If the results should have been reported rightly
they would have been satisfactory.
The participant can re-calculate z scores accord-
ing to the guide for participating laboratories in
Proftest proficiency testing schemes.
15 The laboratory informed that their
results for the hydrogen values of
the coal sample (K1) were reported
erroneously.
The corrected values were for K1:
H,d: 4.727 and 4.700 %
The results were not corrected into the final data,
but they were marked as outliers in the final data
handling. In the final data reporting the results for
hydrogen in the coal sample (K1) were re-handled
due to the changed assigned value from 4.83 to
4.81 w%.
If the results should have been reported rightly
they would have been satisfactory.
The participant can re-calculate z scores accord-
ing to the guide for participating laboratories in
Proftest proficiency testing schemes.
The laboratory has pre-registered to
the PT, but unfortunately they had
not got the registration letter.
The provider will be more carefully with the pre-
registered information. To the laboratory sent the
samples and their results was evaluated after the
sending of the preliminary results.
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The laboratories are accredited but they not informed their measurement uncertainties with the
reported results.
20, 28, 23, 34,
37
The laboratories reported for the calorific values the measurement uncertainties as absolute val-
ues (± J/g) instead of the requested relative values (%). The values were not corrected by the
provider. No comments to the uncertainty reporting were given from the participants after the
preliminary results. The provider strongly recommended that the participants are more carefully
to report the uncertainty correctly. The performance evaluation using zeta scores, which based
on the measurement uncertainties, is unsure due to the errors in the result reporting by the par-
ticipants.
34 The laboratory reported the measuring uncertainties with units marked in the result sheet col-
umn. The provider corrected these values as these caused difficulties in the statistical data han-
dling. The provider strongly recommended that the participants are more carefully to report the
uncertainty correctly.
- Some laboratories did not inform the asked methods information. The provider recommended
that the participants are more carefully to report the all demand information.
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Ash B1 w% 7.1 Robust mean 1.4 0.2
B2 w% 0.25 Robust mean 11 0.4
K1 w% 13.4 Robust mean 0.55 0.2
C B1 w% 54.3 Robust mean 0.99 0.3
B2 w% 50.6 Robust mean 0.67 0.2
K1 w% 70 Robust mean 0.73 0.3
H B1 w% 5.64 Robust mean 4.0 0.6
B2 w% 6.07 Robust mean 1.7 0.3
K1 w% 4.81 Robust mean 1.5 0.3
EF B1 tCO2/TJ 106 Mean 1.1 -
B2 tCO2/TJ 100 Mean 2.3 -
K1 tCO2/TJ 93.1 Robust mean 0.65 0.2
Mad B1 w% 6.0 Robust mean 2.3 -
B2 w% 6.64 Robust mean 2.4 -
K1 w% 3.18 Robust mean 3.1 -
N B1 w% 1.70 Robust mean 5.0 0.5
B2 w% 0.07 Robust mean 13 -
K1 w% 2.21 Robust mean 2.7 0.3
q-p,net,d B1 J/g 20866 Robust mean 0.27 0.2
B2 J/g 18796 Robust mean 0.60 0.3
K1 J/g 27755 Robust mean 0.19 0.1
q-V,gr,d B1 J/g 22097 Robust mean 0.21 0.2
B2 J/g 20121 Robust mean 0.44 0.3
K1 J/g 28791 Robust mean 0.15 0.2
S B1 w% 0.21 Robust mean 5.1 0.3
K1 w% 0.46 Robust mean 3.0 0.2
Vdb B1 w% 66.2 Robust mean 1.1 0.2
B2 w% 84.9 Robust mean 0.94 0.2
K1 w% 35.5 Robust mean 0.78 0.2
The expanded uncertainty of the assigned value1) was estimated according to the equation [3]:
where,
U% = the expanded uncertainty of the assigned value
n = the number of the results
srob = the robust standard deviation
AV= the assigned value
To test the reliability of uncertainty of assigned value the ratio, u/sp 2), was calculated [4],
where:
sp = the total standard deviation for proficiency assessment divided by 2










TERMS IN THE RESULT TABLES
Sample The code of the sample
z-Graphics z score - the graphical presentation
z score calculated as follows:
z = (xi - X)/sp, where
xi = the result of the individual laboratory
X = the assigned value
sp = the target value of the standard deviation for proficiency assessment.
zeta score zeta= cuuXx labi 22/)( , ulab = the standard uncertainty of the participant's result
uc = the standard uncertainty of the assigned value
Outl test OK yes - the result passed the outlier test
H = Hampel test (a test for the mean value)
Assigned value the reference value
Assigned value 2*UC the expanded uncertainty of the assigned value
2* Targ SD %, the target value of total standard deviation for proficiency assessment (sp) at
Targ 2SD% 95 % confidence level
Lab’s result the result reported by the participant (the mean value of the replicates)
Md. Median
Mean Mean
Robust mean Robust mean
SD Standard deviation
SD% Standard deviation, %
Passed The results passed the outlier test
Outl. Failed The result not passed the outlier test
Missing i.e. < DL
Num of labs the total number of the participants
Summary on the z scores
S – satisfactory ( -2 z 2)
Q – questionable ( 2< z < 3), positive error, the result deviates more than 2 * sp from the assigned value
q – questionable ( -3 > z< -2), negative error, the result deviates more than 2 * sp from the assigned value
U – unsatisfactory (z 3), positive error, the result deviates more than 3 * sp from the assigned value
u – unsatisfactory (z -3), negative error, the result deviates more than 3 * sp from the assigned value
Robust analysis
The items of data is sorted into increasing order, x1, x2, xi,…,xp.
Initial values for x* and s* are calculated as:
x* = median of xi (i = 1, 2,…p)
s* = 1.483 median of i – x* (i = 1, 2,…p)
The mean x* and s* are updated as follows:
= 1.5
xi* =   x* - if xi < x* -
xi* =   x* + if xi > x* +
xi* =   xi otherwise
The new values of x* and s* are calculated from:
pxx i /
**
The robust estimates x* and s* can be derived by an iterative calculation, i.e. by updating the values of x* and s* several
times, until the process convergences.
Ref: Statistical methods for use in proficiency testing by inter laboratory comparisons, Annex C [3].
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Ash,d K1w% yes-0,209 13,4 2,5 13,37 13,36 13,35 0,1765 1,3 26 0 0 26
C,d K1w% yes-0,983 70 2,5 69,14 69,86 69,92 0,8996 1,3 20 0 0 20
H,d K1w% yes0,485 4,81 6 4,88 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d K1w% yes 3,18 3,34 3,195 3,176 0,1992 6,3 25 1 0 26
N,d K1w% yes1,222 2,21 10 2,345 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d K1J/g yes-0,194 27760 1,3 27720 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes0,323 28790 1 28840 28800 28800 101,9 0,4 25 1 0 26
S,d K1w% yes-0,087 0,46 15 0,457 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb K1w% yes0,186 35,5 5 35,66 35,53 35,48 0,467 1,3 18 1 0 19
2Laboratory
Ash,d B1w% yes0,634 7,1 6 7,235 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes-0,400 0,25 30 0,235 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes-0,925 13,4 2,5 13,25 13,36 13,35 0,1765 1,3 26 0 0 26
Mad,d B1w% yes 6 5,98 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 6,615 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 2,655 3,195 3,176 0,1992 6,3 25 1 0 26
q-V,gr,d B1J/g yes-0,032 22100 1,4 22090 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes-0,529 20120 1,4 20050 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-1,309 28790 1 28600 28800 28800 101,9 0,4 25 1 0 26
S,d B1w% yes-0,921 0,21 15 0,1955 0,209 0,2093 0,01626 7,8 9 0 0 9
B2w% yes 0,015 0,0085 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes-1,130 0,46 15 0,421 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B1w% yes-0,091 66,2 5 66,05 66,06 66,25 0,6189 0,9 6 0 0 6
B2w% yes0,561 84,9 5 86,09 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes0,603 35,5 5 36,03 35,53 35,48 0,467 1,3 18 1 0 19
3Laboratory
Ash,d B2w% yes-1,200 0,25 30 0,205 0,26 0,2578 0,05279 20,4 21 1 0 22
C,d B2w% yes0,119 50,6 3 50,69 50,56 50,62 0,8787 1,7 13 0 0 13
H,d B2w% yes-0,469 6,07 6 5,985 6,086 6,056 0,1739 2,9 13 0 0 13
Mad,d B2w% yes 6,64 6,515 6,575 6,625 0,2769 4,2 18 3 0 21
N,d B2w% yes 0,07 0,0685 0,064 0,06739 0,0359 53,2 9 0 3 12
q-p,net,d B2J/g yes0,674 18800 1,8 18910 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B2J/g yes0,674 20120 1,4 20220 20170 20120 147,1 0,7 20 4 0 24
S,d B2w% yes 0,015 0,0195 0,014 0,01518 0,00802 52,8 11 1 2 14
Vdb B2w% yes0,502 84,9 5 85,97 85,27 84,95 1,12 1,3 12 1 0 13
4Laboratory
Ash,d B1w% yes0,422 7,1 6 7,19 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes1,467 0,25 30 0,305 0,26 0,2578 0,05279 20,4 21 1 0 22
Mad,d B1w% H 6 5,255 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 6,015 6,575 6,625 0,2769 4,2 18 3 0 21
q-p,net,d B1J/g yes0,069 20870 1,8 20880 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes0,136 18800 1,8 18820 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B1J/g yes0,207 22100 1,4 22130 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes0,202 20120 1,4 20150 20170 20120 147,1 0,7 20 4 0 24
5Laboratory
Ash,d B2w% yes2,133 0,25 30 0,33 0,26 0,2578 0,05279 20,4 21 1 0 22
Mad,d B2w% yes 6,64 6,45 6,575 6,625 0,2769 4,2 18 3 0 21
q-p,net,d B2J/g yes0,999 18800 1,8 18970 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B2J/g yes0,756 20120 1,4 20230 20170 20120 147,1 0,7 20 4 0 24
6Laboratory
q-V,gr,d B1J/g yes-0,368 22100 1,4 22040 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes-1,115 20120 1,4 19960 20170 20120 147,1 0,7 20 4 0 24
SYKE - Interlaboratory comparison test 6/2012
Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Ash,d B1w% yes0,164 7,1 6 7,135 7,125 7,095 0,1455 2,1 13 0 0 13
K1w% yes0,537 13,4 2,5 13,49 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B1w% yes1,958 54,3 3 55,89 54,32 54,57 0,6346 1,2 6 1 0 7
K1w% yes1,498 70 2,5 71,31 69,86 69,92 0,8996 1,3 20 0 0 20
EF B1tCO2/TJ yes 106 107,6 106 106,2 0,8923 0,8 5 1 0 6
K1tCO2/TJ yes0,537 93,1 4 94,1 92,75 92,78 1,151 1,2 13 0 0 13
H,d B1w% yes-2,492 5,64 7 5,148 5,689 5,614 0,2418 4,3 6 0 0 6
K1w% H-4,044 4,81 6 4,226 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B1w% yes 6 6,425 6,015 6,044 0,1724 2,9 10 1 0 11
K1w% yes 3,18 3,19 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B1w% yes-1,229 1,7 10 1,595 1,726 1,702 0,07177 4,2 6 0 0 6
K1w% yes-1,267 2,21 10 2,07 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B1J/g yes1,116 20870 1,8 21080 20880 20880 86,98 0,4 9 2 0 11
K1J/g yes1,632 27760 1,3 28050 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B1J/g yes0,663 22100 1,4 22200 22100 22100 59,8 0,3 12 2 0 14
K1J/g yes1,129 28790 1 28950 28800 28800 101,9 0,4 25 1 0 26
S,d B1w% yes1,968 0,21 15 0,241 0,209 0,2093 0,01626 7,8 9 0 0 9
K1w% yes-1,058 0,46 15 0,4235 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B1w% yes0,619 66,2 5 67,22 66,06 66,25 0,6189 0,9 6 0 0 6
K1w% yes-0,203 35,5 5 35,32 35,53 35,48 0,467 1,3 18 1 0 19
8Laboratory
Ash,d K1w% yes-0,537 13,4 2,5 13,31 13,36 13,35 0,1765 1,3 26 0 0 26
Mad,d K1w% yes 3,18 3,305 3,195 3,176 0,1992 6,3 25 1 0 26
q-V,gr,d K1J/g yes0,031 28790 1 28800 28800 28800 101,9 0,4 25 1 0 26
Vdb K1w% yes-1,070 35,5 5 34,55 35,53 35,48 0,467 1,3 18 1 0 19
9Laboratory
Ash,d B1w% yes0,634 7,1 6 7,235 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes-1,067 0,25 30 0,21 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes-0,448 13,4 2,5 13,32 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B1w% yes0,080 54,3 3 54,37 54,32 54,57 0,6346 1,2 6 1 0 7
B2w% yes0,349 50,6 3 50,87 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes-0,434 70 2,5 69,62 69,86 69,92 0,8996 1,3 20 0 0 20
EF B1tCO2/TJ yes 106 106,3 106 106,2 0,8923 0,8 5 1 0 6
K1tCO2/TJ yes-0,322 93,1 4 92,5 92,75 92,78 1,151 1,2 13 0 0 13
H,d B1w% yes0,200 5,64 7 5,679 5,689 5,614 0,2418 4,3 6 0 0 6
B2w% yes0,884 6,07 6 6,231 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes-0,007 4,81 6 4,809 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B1w% yes 6 6,06 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 6,585 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 3,44 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B1w% yes0,718 1,7 10 1,761 1,726 1,702 0,07177 4,2 6 0 0 6
B2w% 0,07 <0,2 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes-0,262 2,21 10 2,181 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B1J/g yes-0,336 20870 1,8 20800 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes0,429 18800 1,8 18870 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes0,549 27760 1,3 27850 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B1J/g yes-0,375 22100 1,4 22040 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes0,692 20120 1,4 20220 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes0,625 28790 1 28880 28800 28800 101,9 0,4 25 1 0 26
S,d B1w% yes-0,444 0,21 15 0,203 0,209 0,2093 0,01626 7,8 9 0 0 9
B2w% 0,015 <0,02 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes0,986 0,46 15 0,494 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B1w% yes0,085 66,2 5 66,34 66,06 66,25 0,6189 0,9 6 0 0 6
B2w% yes-0,059 84,9 5 84,78 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes-0,062 35,5 5 35,45 35,53 35,48 0,467 1,3 18 1 0 19
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Ash,d B1w% yes0,657 7,1 6 7,24 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes3,867 0,25 30 0,395 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes0,179 13,4 2,5 13,43 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B1w% yes-0,129 54,3 3 54,2 54,32 54,57 0,6346 1,2 6 1 0 7
B2w% yes-0,329 50,6 3 50,35 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes-0,794 70 2,5 69,31 69,86 69,92 0,8996 1,3 20 0 0 20
EF B1tCO2/TJ yes 106 105,3 106 106,2 0,8923 0,8 5 1 0 6
K1tCO2/TJ yes-0,322 93,1 4 92,5 92,75 92,78 1,151 1,2 13 0 0 13
H,d B1w% yes-0,403 5,64 7 5,56 5,689 5,614 0,2418 4,3 6 0 0 6
B2w% yes-0,118 6,07 6 6,048 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes-0,471 4,81 6 4,742 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B1w% yes 6 6,14 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 6,875 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 2,9 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B1w% yes0,824 1,7 10 1,77 1,726 1,702 0,07177 4,2 6 0 0 6
B2w% yes 0,07 0,0585 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes0,045 2,21 10 2,215 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B1J/g yes0,213 20870 1,8 20910 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes0,866 18800 1,8 18940 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes0,050 27760 1,3 27760 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B1J/g yes-0,084 22100 1,4 22080 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes0,746 20120 1,4 20230 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-0,149 28790 1 28770 28800 28800 101,9 0,4 25 1 0 26
S,d B1w% yes0,762 0,21 15 0,222 0,209 0,2093 0,01626 7,8 9 0 0 9
B2w% yes 0,015 0,017 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes0,884 0,46 15 0,4905 0,46 0,4634 0,02293 4,9 22 0 0 22
11Laboratory
Ash,d B1w% yes-0,070 7,1 6 7,085 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes0,133 0,25 30 0,255 0,26 0,2578 0,05279 20,4 21 1 0 22
Mad,d B1w% yes 6 6,16 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 7,05 6,575 6,625 0,2769 4,2 18 3 0 21
q-p,net,d B1J/g H5,884 20870 1,8 21970 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes0,745 18800 1,8 18920 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B1J/g yes0,084 22100 1,4 22110 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes0,738 20120 1,4 20230 20170 20120 147,1 0,7 20 4 0 24
12Laboratory
Ash,d B2w% yes-0,307 0,25 30 0,2385 0,26 0,2578 0,05279 20,4 21 1 0 22
C,d B2w% yes0,508 50,6 3 50,99 50,56 50,62 0,8787 1,7 13 0 0 13
EF B2tCO2/TJ H 100 85,48 100,5 101 2,783 2,8 7 1 0 8
H,d B2w% yes-1,277 6,07 6 5,838 6,086 6,056 0,1739 2,9 13 0 0 13
Mad,d B2w% H 6,64 3,942 6,575 6,625 0,2769 4,2 18 3 0 21
N,d B2w% yes 0,07 0,0895 0,064 0,06739 0,0359 53,2 9 0 3 12
q-V,gr,d B2J/g C-0,167 20120 1,4 20100 20170 20120 147,1 0,7 20 4 0 24
S,d B2w% yes 0,015 0,0115 0,014 0,01518 0,00802 52,8 11 1 2 14
Vdb B2w% yes0,198 84,9 5 85,32 85,27 84,95 1,12 1,3 12 1 0 13
SYKE - Interlaboratory comparison test 6/2012
Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Ash,d B1w% yes0,587 7,1 6 7,225 7,125 7,095 0,1455 2,1 13 0 0 13
K1w% yes-0,090 13,4 2,5 13,38 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B1w% yes-0,098 54,3 3 54,22 54,32 54,57 0,6346 1,2 6 1 0 7
K1w% yes0,206 70 2,5 70,18 69,86 69,92 0,8996 1,3 20 0 0 20
EF B1tCO2/TJ yes 106 105,4 106 106,2 0,8923 0,8 5 1 0 6
K1tCO2/TJ yes-0,295 93,1 4 92,55 92,75 92,78 1,151 1,2 13 0 0 13
H,d B1w% yes1,266 5,64 7 5,89 5,689 5,614 0,2418 4,3 6 0 0 6
K1w% yes-1,525 4,81 6 4,59 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B1w% yes 6 5,965 6,015 6,044 0,1724 2,9 10 1 0 11
K1w% yes 3,18 3,45 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B1w% yes-0,824 1,7 10 1,63 1,726 1,702 0,07177 4,2 6 0 0 6
K1w% yes0,679 2,21 10 2,285 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B1J/g yes0,112 20870 1,8 20890 20880 20880 86,98 0,4 9 2 0 11
K1J/g yes1,743 27760 1,3 28070 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B1J/g yes0,491 22100 1,4 22170 22100 22100 59,8 0,3 12 2 0 14
K1J/g yes1,942 28790 1 29070 28800 28800 101,9 0,4 25 1 0 26
S,d B1w% yes-0,318 0,21 15 0,205 0,209 0,2093 0,01626 7,8 9 0 0 9
K1w% yes0,406 0,46 15 0,474 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B1w% yes-0,133 66,2 5 65,98 66,06 66,25 0,6189 0,9 6 0 0 6
K1w% yes-0,406 35,5 5 35,14 35,53 35,48 0,467 1,3 18 1 0 19
14Laboratory
Ash,d B1w% yes-0,070 7,1 6 7,085 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes0,267 0,25 30 0,26 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes-0,298 13,4 2,5 13,35 13,36 13,35 0,1765 1,3 26 0 0 26
Mad,d B1w% yes 6 5,785 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 6,44 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 2,94 3,195 3,176 0,1992 6,3 25 1 0 26
q-p,net,d B1J/g H3,333 20870 1,8 21490 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes0,780 18800 1,8 18930 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes-0,139 27760 1,3 27730 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B1J/g H-3,915 22100 1,4 21490 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes0,657 20120 1,4 20210 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-0,212 28790 1 28760 28800 28800 101,9 0,4 25 1 0 26
Vdb B1w% yes0,181 66,2 5 66,5 66,06 66,25 0,6189 0,9 6 0 0 6
B2w% yes0,353 84,9 5 85,65 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes0,451 35,5 5 35,9 35,53 35,48 0,467 1,3 18 1 0 19
15Laboratory
Ash,d K1w% yes0,239 13,4 2,5 13,44 13,36 13,35 0,1765 1,3 26 0 0 26
C,d K1w% yes-0,154 70 2,5 69,86 69,86 69,92 0,8996 1,3 20 0 0 20
EF K1tCO2/TJ yes0,008 93,1 4 93,11 92,75 92,78 1,151 1,2 13 0 0 13
H,d K1w% yes1,892 4,81 6 5,083 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d K1w% yes 3,18 3,195 3,195 3,176 0,1992 6,3 25 1 0 26
N,d K1w% yes-0,561 2,21 10 2,148 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d K1J/g yes0,105 27760 1,3 27774 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes0,097 28790 1 28810 28800 28800 101,9 0,4 25 1 0 26
S,d K1w% yes-0,087 0,46 15 0,457 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb K1w% yes0,513 35,5 5 35,95 35,53 35,48 0,467 1,3 18 1 0 19
16Laboratory
Ash,d B1w% yes-0,376 7,1 6 7,02 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes-1,600 0,25 30 0,19 0,26 0,2578 0,05279 20,4 21 1 0 22
Mad,d B1w% yes 6 6,025 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 6,7 6,575 6,625 0,2769 4,2 18 3 0 21
q-p,net,d B1J/g yes0,048 20870 1,8 20880 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes0,124 18800 1,8 18820 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B1J/g yes-0,039 22100 1,4 22090 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes0,312 20120 1,4 20170 20170 20120 147,1 0,7 20 4 0 24
17Laboratory
C,d K1w% yes1,702 70 2,5 71,49 69,86 69,92 0,8996 1,3 20 0 0 20
Mad,d K1w% yes 3,18 3,02 3,195 3,176 0,1992 6,3 25 1 0 26
S,d K1w% yes0,449 0,46 15 0,4755 0,46 0,4634 0,02293 4,9 22 0 0 22
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Ash,d K1w% yes-2,567 13,4 2,5 12,97 13,36 13,35 0,1765 1,3 26 0 0 26
Mad,d K1w% yes 3,18 3,22 3,195 3,176 0,1992 6,3 25 1 0 26
q-p,net,d K1J/g yes0,000 27760 1,3 27760 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes0,069 28790 1 28800 28800 28800 101,9 0,4 25 1 0 26
Vdb K1w% yes0,276 35,5 5 35,75 35,53 35,48 0,467 1,3 18 1 0 19
19Laboratory
Ash,d K1w% yes-0,239 13,4 2,5 13,36 13,36 13,35 0,1765 1,3 26 0 0 26
C,d K1w% yes-0,994 70 2,5 69,13 69,86 69,92 0,8996 1,3 20 0 0 20
H,d K1w% yes0,485 4,81 6 4,88 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d K1w% yes 3,18 3,305 3,195 3,176 0,1992 6,3 25 1 0 26
N,d K1w% yes0,769 2,21 10 2,295 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d K1J/g yes-0,083 27760 1,3 27740 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes0,441 28790 1 28860 28800 28800 101,9 0,4 25 1 0 26
S,d K1w% yes-0,145 0,46 15 0,455 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb K1w% yes-0,011 35,5 5 35,49 35,53 35,48 0,467 1,3 18 1 0 19
20Laboratory
Ash,d K1w% yes-0,030 13,4 2,5 13,39 13,36 13,35 0,1765 1,3 26 0 0 26
Mad,d K1w% yes 3,18 3,075 3,195 3,176 0,1992 6,3 25 1 0 26
q-p,net,d K1J/g yes-0,637 27760 1,3 27640 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes-0,927 28790 1 28660 28800 28800 101,9 0,4 25 1 0 26
S,d K1w% yes0,029 0,46 15 0,461 0,46 0,4634 0,02293 4,9 22 0 0 22
21Laboratory
Ash,d K1w% yes-0,030 13,4 2,5 13,39 13,36 13,35 0,1765 1,3 26 0 0 26
C,d K1w% yes-1,183 70 2,5 68,97 69,86 69,92 0,8996 1,3 20 0 0 20
H,d K1w% yes-0,308 4,81 6 4,765 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d K1w% yes 3,18 3,2 3,195 3,176 0,1992 6,3 25 1 0 26
N,d K1w% yes0,145 2,21 10 2,226 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d K1J/g yes-0,319 27760 1,3 27700 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes-0,514 28790 1 28720 28800 28800 101,9 0,4 25 1 0 26
S,d K1w% yes0,174 0,46 15 0,466 0,46 0,4634 0,02293 4,9 22 0 0 22
22Laboratory
q-p,net,d B2J/g yes-1,360 18800 1,8 18570 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B2J/g yes-1,317 20120 1,4 19940 20170 20120 147,1 0,7 20 4 0 24
23Laboratory
Ash,d B2w% yes-0,133 0,25 30 0,245 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes-1,522 13,4 2,5 13,14 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B2w% yes-0,053 50,6 3 50,56 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes0,640 70 2,5 70,56 69,86 69,92 0,8996 1,3 20 0 0 20
EF B2tCO2/TJ yes 100 98,67 100,5 101 2,783 2,8 7 1 0 8
K1tCO2/TJ yes0,311 93,1 4 93,68 92,75 92,78 1,151 1,2 13 0 0 13
H,d B2w% yes0,549 6,07 6 6,17 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes-0,520 4,81 6 4,735 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B2w% yes 6,64 6,575 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 3,025 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B2w% yes 0,07 0,06 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes0,860 2,21 10 2,305 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B2J/g H-7,617 18800 1,8 17510 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes-0,452 27760 1,3 27670 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B2J/g yes0,937 20120 1,4 20250 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-0,524 28790 1 28720 28800 28800 101,9 0,4 25 1 0 26
S,d B2w% yes 0,015 0,01 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes1,159 0,46 15 0,5 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B2w% yes0,137 84,9 5 85,19 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes-0,389 35,5 5 35,16 35,53 35,48 0,467 1,3 18 1 0 19
24Laboratory
Ash,d K1w% yes1,672 13,4 2,5 13,68 13,36 13,35 0,1765 1,3 26 0 0 26
C,d K1w% yes0,937 70 2,5 70,82 69,86 69,92 0,8996 1,3 20 0 0 20
H,d K1w% yes1,331 4,81 6 5,002 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d K1w% yes 3,18 3,54 3,195 3,176 0,1992 6,3 25 1 0 26
q-p,net,d K1J/g yes-0,061 27760 1,3 27740 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes0,306 28790 1 28840 28800 28800 101,9 0,4 25 1 0 26
S,d K1w% yes0,058 0,46 15 0,462 0,46 0,4634 0,02293 4,9 22 0 0 22
SYKE - Interlaboratory comparison test 6/2012
Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
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Ash,d B2w% yes0,533 0,25 30 0,27 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes-0,776 13,4 2,5 13,27 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B2w% yes-0,257 50,6 3 50,41 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes-0,457 70 2,5 69,6 69,86 69,92 0,8996 1,3 20 0 0 20
EF B2tCO2/TJ yes 100 98,6 100,5 101 2,783 2,8 7 1 0 8
K1tCO2/TJ yes-0,376 93,1 4 92,4 92,75 92,78 1,151 1,2 13 0 0 13
H,d B2w% yes0,000 6,07 6 6,07 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes-0,520 4,81 6 4,735 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B2w% yes 6,64 6,4 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 3,25 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B2w% yes 0,07 0,067 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes0,425 2,21 10 2,257 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B2J/g yes0,881 18800 1,8 18950 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes0,715 27760 1,3 27880 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B2J/g yes1,040 20120 1,4 20270 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes0,729 28790 1 28900 28800 28800 101,9 0,4 25 1 0 26
S,d B2w% yes 0,015 0,0065 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes-0,783 0,46 15 0,433 0,46 0,4634 0,02293 4,9 22 0 0 22
26Laboratory
Ash,d B1w% yes0,023 7,1 6 7,105 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes0,667 0,25 30 0,275 0,26 0,2578 0,05279 20,4 21 1 0 22
Mad,d B1w% yes 6 5,89 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 6,45 6,575 6,625 0,2769 4,2 18 3 0 21
q-p,net,d B1J/g yes0,101 20870 1,8 20890 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes-0,290 18800 1,8 18750 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B1J/g yes0,294 22100 1,4 22140 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes-0,483 20120 1,4 20050 20170 20120 147,1 0,7 20 4 0 24
S,d B1w% yes-1,778 0,21 15 0,182 0,209 0,2093 0,01626 7,8 9 0 0 9
27Laboratory
Ash,d K1w% yes-3,224 13,4 2,5 12,86 13,36 13,35 0,1765 1,3 26 0 0 26
C,d K1w% yes-0,703 70 2,5 69,38 69,86 69,92 0,8996 1,3 20 0 0 20
H,d K1w% yes1,559 4,81 6 5,035 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d K1w% C 3,18 3,415 3,195 3,176 0,1992 6,3 25 1 0 26
N,d K1w% yes-0,860 2,21 10 2,115 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d K1J/g yes-0,740 27760 1,3 27620 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes-0,931 28790 1 28660 28800 28800 101,9 0,4 25 1 0 26
S,d K1w% yes0,290 0,46 15 0,47 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb K1w% yes-0,130 35,5 5 35,39 35,53 35,48 0,467 1,3 18 1 0 19
28Laboratory
Ash,d B1w% yes-0,563 7,1 6 6,98 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes0,533 0,25 30 0,27 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes0,716 13,4 2,5 13,52 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B1w% yes-0,080 54,3 3 54,23 54,32 54,57 0,6346 1,2 6 1 0 7
B2w% yes-0,323 50,6 3 50,36 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes0,217 70 2,5 70,19 69,86 69,92 0,8996 1,3 20 0 0 20
EF B1tCO2/TJ yes 106 106,3 106 106,2 0,8923 0,8 5 1 0 6
B2tCO2/TJ yes 100 100,6 100,5 101 2,783 2,8 7 1 0 8
K1tCO2/TJ yes0,564 93,1 4 94,15 92,75 92,78 1,151 1,2 13 0 0 13
H,d B1w% yes0,246 5,64 7 5,689 5,689 5,614 0,2418 4,3 6 0 0 6
B2w% yes0,480 6,07 6 6,158 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes-0,101 4,81 6 4,796 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B1w% yes 6 6,01 6,015 6,044 0,1724 2,9 10 1 0 11
B2w% yes 6,64 6,73 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 3,2 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B1w% yes0,041 1,7 10 1,704 1,726 1,702 0,07177 4,2 6 0 0 6
B2w% yes 0,07 0 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes0,086 2,21 10 2,22 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B1J/g yes-0,588 20870 1,8 20760 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes-1,392 18800 1,8 18560 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes-0,252 27760 1,3 27710 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B1J/g yes-0,702 22100 1,4 21990 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes-1,551 20120 1,4 19900 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-0,393 28790 1 28740 28800 28800 101,9 0,4 25 1 0 26
S,d B1w% yes0,032 0,21 15 0,2105 0,209 0,2093 0,01626 7,8 9 0 0 9
B2w% H 0,015 0,0905 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes1,203 0,46 15 0,5015 0,46 0,4634 0,02293 4,9 22 0 0 22
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Vdb B1w% yes-0,489 66,2 5 65,39 66,06 66,25 0,6189 0,9 6 0 0 6
28Laboratory
Vdb B2w% yes-0,648 84,9 5 83,53 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes-0,947 35,5 5 34,66 35,53 35,48 0,467 1,3 18 1 0 19
29Laboratory
Ash,d B2w% yes0,667 0,25 30 0,275 0,26 0,2578 0,05279 20,4 21 1 0 22
C,d B2w% yes0,026 50,6 3 50,62 50,56 50,62 0,8787 1,7 13 0 0 13
H,d B2w% yes-0,497 6,07 6 5,979 6,086 6,056 0,1739 2,9 13 0 0 13
Mad,d B2w% yes 6,64 7,2 6,575 6,625 0,2769 4,2 18 3 0 21
N,d B2w% 0,07 <0,200 0,064 0,06739 0,0359 53,2 9 0 3 12
q-p,net,d B2J/g yes2,045 18800 1,8 19140 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B2J/g yes1,750 20120 1,4 20370 20170 20120 147,1 0,7 20 4 0 24
S,d B2w% 0,015 <0,010 0,014 0,01518 0,00802 52,8 11 1 2 14
Vdb B2w% yes0,042 84,9 5 84,99 85,27 84,95 1,12 1,3 12 1 0 13
30Laboratory
Ash,d B2w% yes-2,000 0,25 30 0,175 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes-1,493 13,4 2,5 13,15 13,36 13,35 0,1765 1,3 26 0 0 26
Mad,d B2w% yes 6,64 6,97 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 3,125 3,195 3,176 0,1992 6,3 25 1 0 26
q-V,gr,d B2J/g H-4,800 20120 1,4 19450 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-0,017 28790 1 28790 28800 28800 101,9 0,4 25 1 0 26
Vdb B2w% yes-0,118 84,9 5 84,65 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes0,484 35,5 5 35,93 35,53 35,48 0,467 1,3 18 1 0 19
31Laboratory
Ash,d B2w% yes0,667 0,25 30 0,275 0,26 0,2578 0,05279 20,4 21 1 0 22
Mad,d B2w% H 6,64 7,745 6,575 6,625 0,2769 4,2 18 3 0 21
q-p,net,d B2J/g yes0,340 18800 1,8 18850 18840 18780 213,2 1,1 18 2 0 20
q-V,gr,d B2J/g yes0,383 20120 1,4 20180 20170 20120 147,1 0,7 20 4 0 24
32Laboratory
Ash,d B2w% C2,933 0,25 30 0,36 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes-0,687 13,4 2,5 13,29 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B2w% yes1,186 50,6 3 51,5 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes0,286 70 2,5 70,25 69,86 69,92 0,8996 1,3 20 0 0 20
EF B2tCO2/TJ yes 100 102,5 100,5 101 2,783 2,8 7 1 0 8
K1tCO2/TJ yes0,322 93,1 4 93,7 92,75 92,78 1,151 1,2 13 0 0 13
H,d B2w% yes-0,082 6,07 6 6,055 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes-0,243 4,81 6 4,775 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B2w% C 6,64 6,46 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 3,215 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B2w% yes 0,07 0,05 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes0,362 2,21 10 2,25 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B2J/g yes-1,097 18800 1,8 18610 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes-0,006 27760 1,3 27750 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B2J/g yes-1,363 20120 1,4 19930 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-0,118 28790 1 28780 28800 28800 101,9 0,4 25 1 0 26
S,d B2w% yes 0,015 0,015 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes-0,145 0,46 15 0,455 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B2w% C-1,432 84,9 5 81,86 85,27 84,95 1,12 1,3 12 1 0 13
K1w% C-0,175 35,5 5 35,34 35,53 35,48 0,467 1,3 18 1 0 19
33Laboratory
Ash,d B1w% yes-1,408 7,1 6 6,8 7,125 7,095 0,1455 2,1 13 0 0 13
C,d B1w% C-1,037 54,3 3 53,45 54,32 54,57 0,6346 1,2 6 1 0 7
q-V,gr,d B1J/g H4,797 22100 1,4 22840 22100 22100 59,8 0,3 12 2 0 14
S,d B1w% yes0,000 0,21 15 0,21 0,209 0,2093 0,01626 7,8 9 0 0 9
SYKE - Interlaboratory comparison test 6/2012
Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
LIITE
APPENDIX
7 / 8 36
Analyte Sample























Ash,d B1w% yes-0,939 7,1 6 6,9 7,125 7,095 0,1455 2,1 13 0 0 13
B2w% yes1,333 0,25 30 0,3 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes0,000 13,4 2,5 13,4 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B1w% yes0,245 54,3 3 54,5 54,32 54,57 0,6346 1,2 6 1 0 7
B2w% yes-0,527 50,6 3 50,2 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes0,229 70 2,5 70,2 69,86 69,92 0,8996 1,3 20 0 0 20
EF B1tCO2/TJ H 106 95,86 106 106,2 0,8923 0,8 5 1 0 6
B2tCO2/TJ yes 100 98,54 100,5 101 2,783 2,8 7 1 0 8
K1tCO2/TJ yes-0,347 93,1 4 92,45 92,75 92,78 1,151 1,2 13 0 0 13
H,d B1w% yes0,405 5,64 7 5,72 5,689 5,614 0,2418 4,3 6 0 0 6
B2w% yes0,769 6,07 6 6,21 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes-0,173 4,81 6 4,785 4,8 4,837 0,1276 2,6 17 2 0 19
N,d B1w% yes0,588 1,7 10 1,75 1,726 1,702 0,07177 4,2 6 0 0 6
B2w% 0,07 <0,3 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes-0,272 2,21 10 2,18 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B1J/g yes-0,192 20870 1,8 20830 20880 20880 86,98 0,4 9 2 0 11
B2J/g yes-0,771 18800 1,8 18670 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes0,360 27760 1,3 27820 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B1J/g yes-0,175 22100 1,4 22070 22100 22100 59,8 0,3 12 2 0 14
B2J/g yes-0,742 20120 1,4 20020 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes0,365 28790 1 28840 28800 28800 101,9 0,4 25 1 0 26
S,d B1w% yes0,318 0,21 15 0,215 0,209 0,2093 0,01626 7,8 9 0 0 9
B2w% yes 0,015 0,03 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes0,000 0,46 15 0,46 0,46 0,4634 0,02293 4,9 22 0 0 22
35Laboratory
Ash,d B2w% yes-1,733 0,25 30 0,185 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes-0,806 13,4 2,5 13,27 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B2w% yes-2,688 50,6 3 48,56 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes-2,526 70 2,5 67,79 69,86 69,92 0,8996 1,3 20 0 0 20
EF B2tCO2/TJ yes 100 106,3 100,5 101 2,783 2,8 7 1 0 8
K1tCO2/TJ yes-1,880 93,1 4 89,6 92,75 92,78 1,151 1,2 13 0 0 13
H,d B2w% yes-2,411 6,07 6 5,631 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes1,202 4,81 6 4,984 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B2w% yes 6,64 6,38 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 2,98 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B2w% yes 0,07 0,073 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes-2,430 2,21 10 1,942 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B2J/g yes-1,061 18800 1,8 18620 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes-0,086 27760 1,3 27740 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B2J/g yes-1,956 20120 1,4 19850 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes0,247 28790 1 28830 28800 28800 101,9 0,4 25 1 0 26
S,d B2w% yes 0,015 0,0255 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes-0,319 0,46 15 0,449 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B2w% yes0,403 84,9 5 85,75 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes0,056 35,5 5 35,55 35,53 35,48 0,467 1,3 18 1 0 19
36Laboratory
Ash,d K1w% yes-0,209 13,4 2,5 13,36 13,36 13,35 0,1765 1,3 26 0 0 26
C,d K1w% yes-0,606 70 2,5 69,47 69,86 69,92 0,8996 1,3 20 0 0 20
EF K1tCO2/TJ yes-0,430 93,1 4 92,3 92,75 92,78 1,151 1,2 13 0 0 13
H,d K1w% C0,392 4,81 6 4,867 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d K1w% yes 3,18 3,1 3,195 3,176 0,1992 6,3 25 1 0 26
q-p,net,d K1J/g yes0,133 27760 1,3 27780 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d K1J/g yes0,115 28790 1 28810 28800 28800 101,9 0,4 25 1 0 26
S,d K1w% yes-0,246 0,46 15 0,4515 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb K1w% yes0,592 35,5 5 36,02 35,53 35,48 0,467 1,3 18 1 0 19
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Ash,d B2w% yes-0,667 0,25 30 0,225 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes0,925 13,4 2,5 13,55 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B2w% yes-0,264 50,6 3 50,4 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes-0,171 70 2,5 69,85 69,86 69,92 0,8996 1,3 20 0 0 20
EF B2tCO2/TJ yes 100 101,8 100,5 101 2,783 2,8 7 1 0 8
K1tCO2/TJ yes-0,032 93,1 4 93,04 92,75 92,78 1,151 1,2 13 0 0 13
H,d B2w% yes0,110 6,07 6 6,09 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes-0,104 4,81 6 4,795 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B2w% yes 6,64 6,77 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 3,46 3,195 3,176 0,1992 6,3 25 1 0 26
N,d B2w% yes 0,07 0,14 0,064 0,06739 0,0359 53,2 9 0 3 12
K1w% yes1,176 2,21 10 2,34 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B2J/g C-2,799 18800 1,8 18320 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes-0,859 27760 1,3 27600 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B2J/g H-3,451 20120 1,4 19640 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-0,570 28790 1 28710 28800 28800 101,9 0,4 25 1 0 26
S,d B2w% yes 0,015 0,005 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes0,725 0,46 15 0,485 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B2w% yes-1,312 84,9 5 82,12 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes-0,800 35,5 5 34,79 35,53 35,48 0,467 1,3 18 1 0 19
38Laboratory
Ash,d B2w% yes1,200 0,25 30 0,295 0,26 0,2578 0,05279 20,4 21 1 0 22
K1w% yes0,627 13,4 2,5 13,5 13,36 13,35 0,1765 1,3 26 0 0 26
C,d B2w% yes2,609 50,6 3 52,58 50,56 50,62 0,8787 1,7 13 0 0 13
K1w% yes1,486 70 2,5 71,3 69,86 69,92 0,8996 1,3 20 0 0 20
H,d B2w% yes1,060 6,07 6 6,263 6,086 6,056 0,1739 2,9 13 0 0 13
K1w% yes0,191 4,81 6 4,838 4,8 4,837 0,1276 2,6 17 2 0 19
Mad,d B2w% yes 6,64 6,53 6,575 6,625 0,2769 4,2 18 3 0 21
K1w% yes 3,18 3,05 3,195 3,176 0,1992 6,3 25 1 0 26
N,d K1w% yes-0,706 2,21 10 2,132 2,218 2,206 0,1045 4,7 17 0 0 17
q-p,net,d B2J/g yes-3,458 18800 1,8 18210 18840 18780 213,2 1,1 18 2 0 20
K1J/g yes0,333 27760 1,3 27820 27740 27770 121,4 0,4 22 0 0 22
q-V,gr,d B2J/g H-4,423 20120 1,4 19500 20170 20120 147,1 0,7 20 4 0 24
K1J/g yes-0,010 28790 1 28790 28800 28800 101,9 0,4 25 1 0 26
S,d B2w% yes 0,015 0,0185 0,014 0,01518 0,00802 52,8 11 1 2 14
K1w% yes-0,290 0,46 15 0,45 0,46 0,4634 0,02293 4,9 22 0 0 22
Vdb B2w% yes0,231 84,9 5 85,39 85,27 84,95 1,12 1,3 12 1 0 13
K1w% yes0,361 35,5 5 35,82 35,53 35,48 0,467 1,3 18 1 0 19
39Laboratory
Ash,d K1w% yes0,836 13,4 2,5 13,54 13,36 13,35 0,1765 1,3 26 0 0 26
Mad,d K1w% yes 3,18 3,225 3,195 3,176 0,1992 6,3 25 1 0 26
q-V,gr,d K1J/g H-5,623 28790 1 27980 28800 28800 101,9 0,4 25 1 0 26
SYKE - Interlaboratory comparison test 6/2012
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LIITE 9.
APPENDIX 9.
SUMMARY OF THE z SCORES
2322212019181716151413121110987654321Analyte Sample\Lab
Ash,d B1 . S . S . . S . S S S . S S . S . . . . . . .
B2 . S S S Q . . . S U S S . S . S . . . . . . S
K1 S S . . . . S S S S . . S S S . . q S S S . S
C,d B1 . . . . . . S . S S . . S . . . . . . . . . .
B2 . . S . . . . . S S . S . . . . . . . . . . S
K1 S . . . . . S . S S . . S . S . S . S . S . S
EF B1 . . . . . . . . . . . . . . . . . . . . . . .
B2 . . . . . . . . . . . . . . . . . . . . . . .
K1 . . . . . . S . S S . . S . S . . . . . . . S
H,d B1 . . . . . . q . S S . . S . . . . . . . . . .
B2 . . S . . . . . S S . S . . . . . . . . . . S
K1 S . . . . . u . S S . . S . S . . . S . S . S
Mad,d B1 . . . . . . . . . . . . . . . . . . . . . . .
B2 . . . . . . . . . . . . . . . . . . . . . . .
K1 . . . . . . . . . . . . . . . . . . . . . . .
N,d B1 . . . . . . S . S S . . S . . . . . . . . . .
B2 . . . . . . . . . . . . . . . . . . . . . . .
K1 S . . . . . S . S S . . S . S . . . S . S . S
q-p,net,d B1 . . . S . . S . S S U . S U . S . . . . . . .
B2 . . S S S . . . S S S . . S . S . . . . . S u
K1 S . . . . . S . S S . . S S S . . S S S S . S
q-V,gr,d B1 . S . S . S S . S S S . S u . S . . . . . . .
B2 . S S S S S . . S S S S . S . S . . . . . S S
K1 S S . . . . S S S S . . S S S . . S S S S . S
S,d B1 . S . . . . S . S S . . S . . . . . . . . . .
B2 . . . . . . . . . . . . . . . . . . . . . . .
K1 S S . . . . S . S S . . S . S . S . S S S . S
Vdb B1 . S . . . . S . S . . . S S . . . . . . . . .
B2 . S S . . . . . S . . S . S . . . . . . . . S
K1 S S . . . . S S S . . . S S S . . S S . . . S
% 100 100 100 100 67 100 88 100 100 95 83 100 100 83 100 100 100 75 100 100 100 100 93
Accredited yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
%39383736353433323130292827262524Analyte Sample\Lab
Ash,d B1 . . S . S . . . . S S . . . . . 100
B2 . S S . S S q S Q . S S . S S . 82
K1 S S . u S . S . S . S S S S S S 92
C,d B1 . . . . S . . . . S S . . . . . 100
B2 . S . . S S . . S . S q . S Q . 85
K1 S S . S S . . . S . S q S S S . 95
EF B1 . . . . . . . . . . . . . . . .
B2 . . . . . . . . . . . . . . . .
K1 . S . . S . . . S . S S S S . . 100
H,d B1 . . . . S . . . . . S . . . . . 83
B2 . S . . S S . . S . S q . S S . 92
K1 S S . S S . . . S . S S S S S . 95
Mad,d B1 . . . . . . . . . . . . . . . .
B2 . . . . . . . . . . . . . . . .
K1 . . . . . . . . . . . . . . . .
N,d B1 . . . . S . . . . . S . . . . . 100
B2 . . . . . . . . . . . . . . . .
K1 . S . S S . . . S . S q . S S . 94
q-p,net,d B1 . . S . S . . . . . S . . . . . 82
B2 . S S . S Q . S S . S S . q u . 80
K1 S S . S S . . . S . S S S S S . 100
q-V,gr,d B1 . . S . S . . . . U S . . . . . 86
B2 . S S . S S u S S . S S . u u . 88
K1 S S . S S . S . S . S S S S S u 96
S,d B1 . . S . S . . . . S S . . . . . 100
B2 . . . . . . . . . . . . . . . .
K1 S S . S S . . . S . S S S S S . 100
Vdb B1 . . . . S . . . . . . . . . . . 100
B2 . . . . S S S . S . . S . S S . 100
K1 . . . S S . S . S . . S S S S . 100
% 100 100 100 88 100 83 67 100 93 75 100 73 100 87 79 50
Accredited yes yes yes yes yes yes yes yes yes yes yes yes yes yes





%* - percentage of satisfactory results
Totally satisfactory, % In all: 93 In accredited: 93 In non-accredited: 92









4 ASTM D 5865
5 Other, what:
Ash 1 EN 14775
2 ISO 1171
3 DIN 51719
4 ASTM D 5142
5 Other, what:
C, H, N 1 EN 15104
2 ISO 29541
3 ASTM D 5373
4 Other, what:
S 1 EN 15289
2 ISO 334
3 ASTM D 4239
4 Other, what:
Vdb 1 EN 15148
2 ISO 562
3 Other, what:
Mad 1 EN 14774
2 ISO 589
3 DIN 51718








Sample B1 (peat) Sample B2 (wood pellet) Sample K1 (coal)
Sample amount: 0.7- 1.3 g 0.5- 1.2g 0.6-1g
Air dried sample: YES: labs 4, 6, 10, 13,
14, 16
labs 3, 4, 5, 6, 10, 14, 16, 22,
29, 30, 37
labs 8, 9, 10, 13, 14, 15,
18, 21, 24, 28, 30, 36, 37,
38, 39
NO: labs 2, 7, 9, 11, 26,
28
labs 2, 9, 11, 26, 28, 32, 35 labs 2, 7, 20, 32, 35
Drying in 105 C: YES: labs 9, 11, 28 labs 9, 11, 28, 35 lab 35, 39
NO: labs 2, 4, 7, 10, 13,
16, 26,
labs 2, 3, 4, 5, 10, 16, 22, 26,
29, 32, 37
labs 2, 7, 9, 10, 13, 20, 21,
28, 32, 37
Other: lab 7: original
lab 26: as is came, from
the bottle
lab 26: as is came, from the
bottle
lab 29: Dried 40 C
lab 32: as received
lab 7: original
lab 32: as received
Equipment: PARR (models 1281,
6300, 6400): labs 7, 11,
16, 26
PARR (model 1281, 6300,
6400): labs 11, 16, 22, 26, 37
PARR (model 6200,
6300): lab 7, 21, 24, 37
LECO (model AC350,
AC600): labs 2, 9
LECO (models AC350,
AC500, AC600): labs 2, 3, 9,
32
LECO (models AC350,
AC500, AC600): labs 2,
9, 18, 32
IKA (models C2000,
C5000): labs 4, 6, 9, 10,
13, 14, 28
IKA (models KV600,
C2000, C5000, C5003): labs
4, 5, 6, 9, 10, 14, 28, 30, 35
IKA (model KV600 digital):
lab 29
IKA (models C2000,
C5000): labs 9, 10, 13, 14,
15, 28, 30, 35, 36, 38, 39
Adiabatic Bomb calo-




Correction taken into account in calculations:
Sample B1 (peat) Sample B2 (wood pellet) Sample K1 (coal)
Gross calo-
rific value
lab 2: wire, S, N, analysis
moisture
lab 4: analysis moisture
lab 6: wire, analysis
moisture
lab 7: wire, thread, S,
nitric acid, moisture for
dry basis calculation
lab 9: wire, ignition, S
and acid
lab 10: wire, ignition, S,
acid, moisture
lab 13: wire, S, acid,
moisture
labs 14, 16: wire, acid,
analysis moisture
lab 26: calculating an EE
value with benzoic acid
(26.454 MJ/kg)
lab 28:wire, S, acid
lab 2: wire, S, N, analysis mois-
ture
lab 3: wire, S, acid, analysis
moisture
lab 4: analysis moisture
lab 5: cotton fuse 50 J, ignition
energy 70 J, analysis moistures
S (0.02%)
lab 6: wire, analysis moisture
lab 9: wire, ignition, S and acid
lab 10: wire, ignition, S, acid,
moisture
lab 14, 16: wire, acid, analysis
moisture
lab 22: fuse, wire, nitric acid,
cotton thread
lab 26: calculating an EE value
with benzoic acid (26.454
MJ/kg)
lab 28:wire, S, acid
lab 29: moisture
lab 30: wire, analysis moisture,
cotton thread
lab 32: S, N, H, wire, moisture
lab 35: yes
lab 37: wire, S, N
lab 2: wire, S, N, analysis mois-
ture
lab 7: wire, thread, S, nitric
acid, moisture for dry basis
calculation
lab 8: wire, cotton thread, acids
lab 9: wire, ignition, S, acid and
analysis moisture
lab 10: wire, ignition, S, acid,
moisture
lab 13: wire, S, acid, moisture
lab 14: wire, acid, analysis
moisture
lab 15: thread, ignition, S, ni-
trate, moisture
lab 18: thread, S, N, moisture
lab 20: wire, S, acid
lab 21: wire, S
lab 24: yes
lab 28:wire, S, acid
lab 30: wire, analysis moisture,
cotton thread
lab 32: S, N, H, wire, moisture
lab 35, 38, 39: yes
lab 36: wire, S, analysis mois-
ture






lab 4: fixed H value
(5.73)
lab 7: H
lab 9: N+O and H; from
element determination
lab 10: measured H value
lab 11: fixed H and N+O
lab 13: H
lab 14: calculated H val-
ue
lab 16: fixed H (5.6 %),
O+N (35.0 %)
lab 26: H (5.8%), O
(32%), N 81.5 %)
lab 28: ash, H, N+O
lab 4: fixed H value (6.1)
lab 5: calculated value from
standard 14918 (H:6.8%,
O:43%, N.0.1 %, S:0.02%)
lab 9: N+O and H; from element
determination
lab 10: measured H value
lab 11: fixed H and N+O
lab 14: calculated H value
lab 16: fixed H (6.2 %), O+N
(41.0 %)
lab 22: H (6.3%), O (42%), NO
(1%)
lab 26: H (6.0%), O (40%), N
0.5%)
lab 28: ash, H, N+O
lab 29: H
lab 32: O, H
lab 35: yes
lab 37: calculated H, S (-
55.45J/g), N (-59.0 KJ/mol)
lab 7: H, N+O
lab 9: N+O and H; from ele-
ment determination
lab 10: measured H value
lab 13: only H
labs 14, 15, 18: calculated H
value
lab 20: H, N+O
lab 21: q-v,gr,d-212(Hd%)-
0.8(Od%+Md%)
lab 24: fixed H
lab 28: ash, H, N+O, moisture
lab 32: O, H
lab 35, 38: yes
lab 36: calculated H
lab 37: calculated H, S (-
55.45J/g), N (-59.0 KJ/mol)












labs 2, 4, 9, 10, 13,
14, 26, 28 (550)
lab 7 (800)
lab16 (815)
lab 2, 3, 4, 5, 9, 10, 14,
26, 28, 29, 30, 35 (550)
lab16 (815)
labs 2, 7, 9, 10, 13, 14,
19, 21, 24, 28, 30, 35,
36, 38, 39 (815)
lab 8 (815 +/- 10)
TGA: lab 32 (815)
lab 37 (750)
lab 15
labs 18, 32 (815)
lab 37 (750)









labs 2, 4, 7, 9, 10,
13, 16, 26, 28
labs 2, 3, 4, 5, 9, 10, 16,
22, 26, 28, 29, 30, 35
lab 37
labs 2, 7, 10, 18, 20, 21,
24, 28, 30, 35, 39




labs 2, 4, 9, 10 13,
14, 16, 26, (105)
lab 7 (107)
lab 28 (150)
labs 2, 3, 4, 5, 9, 10, 14,
16, 26, 29, 30, 32 (105)
lab 28 (150)
labs 2, 10, 13, 14, 20,
21, 30, 32, 38, 39 (105)
labs 7, 9, 36 (107)
labs 8, 24 (105-110)
lab 28 (150)
TGA: lab 32 (105)
lab 37 (107)
labs 15, 18, 32 (105)
lab 37 (107)






























lab 37, 38: 55
10.1/4
54APPENDIX
Calculations of Emission factor (EF)1:
We have used the equation based on the decision 2007/589/EC (18.7.2007). If no, describe how?
Sample B1 (peat) Sample B2 (wood pellet) Sample K1 (coal)
Yes: lab 7, 9, 10, 13, 28 lab 28, 32, 32, 37 lab 7, 9, 10, 13, 15, 28, 32, 36, 37
No: lab 9: wood pellet is CO2 neu-
tral, so can't be calculated
lab 20
lab 24: not used in our lab prac-
tice
1In the sample letter the provider gave a possibility to the participants to calculate the EF-value using the procedure
presented in the EC directive and using the total moisture content as received presented in the letter. Later has been
obtained, that in the EC directives has not been given the detailed equation for calculation of EF-values. However, a
written description has been given. Due to this some national guides for the equation of EF-value calculation has been
produced.
In Finland the Energy Market Authority has made the guideline for the calculation of emission factor for fossile fuels
as follows (http://www.energiamarkkinavirasto.fi/files/Paastokerroin11112008.pdf):
EF = 1000 × 3.664 × (C/100) × (1 – Mar/100)/Qnet,ar , where
EF emission factor, g CO2/MJ
C carbon content as dry, %
Mar total moisture as received, %
Qnet,ar net calorific value as received, MJ/kg
10.1/5
55 APPENDIX
SIGNIFICANT DIFFERENCES IN THE RESULTS REPORTED USING DIF-
FERENT STANDARD METHODS
In the statistical comparison of the methods has included the data, in which the number of the results
was 3.
Analyte Sample Method X sd n Significant difference
Mad K1 1. EN 14774 2,97 0,24 4 X: meth 1-5; 2-5
2. ISO 589 3,11 0,19 8
5. Other (e.g. ASTM D




where, X: the mean value
sd: the standard deviation





RESULTS GROUPED ACCORDING TO THE METHODSLIITE 10.3.
APPENDIX 10.3.Method code - see the Appendix 10.1













Ash,d B1Analyytti (Analyte) Näyte (Sample)










Ash,d B2Analyytti (Analyte) Näyte (Sample)












Ash,d K1Analyytti (Analyte) Näyte (Sample)















C,d B1Analyytti (Analyte) Näyte (Sample)


















C,d B2Analyytti (Analyte) Näyte (Sample)












C,d K1Analyytti (Analyte) Näyte (Sample)





















EF B1Analyytti (Analyte) Näyte (Sample)



















EF B2Analyytti (Analyte) Näyte (Sample)















EF K1Analyytti (Analyte) Näyte (Sample)

















H,d B1Analyytti (Analyte) Näyte (Sample)












H,d B2Analyytti (Analyte) Näyte (Sample)


















H,d K1Analyytti (Analyte) Näyte (Sample)
















Mad,d B1Analyytti (Analyte) Näyte (Sample)















Mad,d B2Analyytti (Analyte) Näyte (Sample)











Mad,d K1Analyytti (Analyte) Näyte (Sample)
















N,d B1Analyytti (Analyte) Näyte (Sample)













N,d B2Analyytti (Analyte) Näyte (Sample)














N,d K1Analyytti (Analyte) Näyte (Sample)

















q-p,net,d B1Analyytti (Analyte) Näyte (Sample)












q-p,net,d B2Analyytti (Analyte) Näyte (Sample)












q-p,net,d K1Analyytti (Analyte) Näyte (Sample)






















q-V,gr,d B1Analyytti (Analyte) Näyte (Sample)

















q-V,gr,d B2Analyytti (Analyte) Näyte (Sample)


















q-V,gr,d K1Analyytti (Analyte) Näyte (Sample)















S,d B1Analyytti (Analyte) Näyte (Sample)














S,d B2Analyytti (Analyte) Näyte (Sample)










S,d K1Analyytti (Analyte) Näyte (Sample)
















Vdb B1Analyytti (Analyte) Näyte (Sample)













Vdb B2Analyytti (Analyte) Näyte (Sample)











Vdb K1Analyytti (Analyte) Näyte (Sample)
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66APPENDIX
EXAMPLES OF MEASUREMENT UNCERTAINTIES REPORTED BY THE
LABORATORIES
For evaluation of the measurement uncertainty the participants have been used the procedures
as follows:
In the figures the procedures have been presented using the same code number.
1. Using the IQC data only from synthetic control sample and/or CRM (X-chart), see e.g.
NORDTEST TR 5371)
2. Using the IQC data from synthetic sample (X-chart) together with the IQC data from routine
sample replicates (R-chart or r%-chart), see e.g. NORDTEST TR 5371)
3. Using the IQC data and the results obtained in proficiency tests, see e.g. NORDTEST TR
5371)
4. Using the data obtained in method validation
5. Using the "modeling approach" (GUM Guide or EURACHEM Guide Quantifying Uncertain-
ty in Analytical Measurement)2)
6. Other procedure, please specify
7. No uncertainty estimation










































































































Ash,d K1Analyytti (Analyte) Näyte (Sample)











































































































H,d K1Analyytti (Analyte) Näyte (Sample)






































































































Mad,d K1Analyytti (Analyte) Näyte (Sample)








































































































q-p,net,d K1Analyytti (Analyte) Näyte (Sample)

















































































































Vdb K1Analyytti (Analyte) Näyte (Sample)
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